Introduction
Plantar fasciitis (PF) is a degenerative abnormality of the plantar fascia and is one of the most common causes of heel pain 1 . The pain is excessive in the morning; it increases with long durations of standing and walking [2] [3] [4] . It is frequently reported that heel pain may be severe and may spread to the entire plantar fascia 1 . Plantar fasciitis is primarily a clinical diagnosis. Classic physical examination findings suggestive of plantar fasciitis include reproducible pain with palpation of the plantar medial aspect of the heel and pain with passive dorsiflexion of the ankle and toes (windlass test) 5 . Diagnostic imaging is not recommended for the initial evaluation of plantar fasciitis 6 . However, some diagnostic imaging techniques may be required to rule out other considerations in the differential diagnosis. This typically affects people between the age of 40 and 60 years and can be observed in both the active and the sedentary individuals 7, 8 . Although its aetiology is unclear, it is more common in obese people, people who stay in standing position for a long time and in runners 9 . It is also believed that factors, such as trauma, inappropriate shoe use, decreased ankle dorsiflexion, disruption in biomechanical factors of the foot and flat-footedness contribute to PF treatment approaches are used to reduce pain, which is the most prominent symptom. Commonly used conservative methods include steroid injection 11 , ultrasound therapy 12 , laser therapy 13 , Extracorporeal short wave therapy ESWT 14 , the use of orthotic supports 15 and exercise and stretching therapy with proper footwear 16 . ESWT has been widely used as PF treatment over the last 10-15 years, and numerous clinical studies have been reported positive results on function and/or pain [17] [18] [19] . ESWT therapy consists of sound waves that are directed to affected tissues. The proposed mechanisms of action include: stimulating blood flow for a beneficial immune and inflammatory response, reinjuring tissues to stimulate healing, and shutting down the neuronal pain pathways through the pulses hitting the affected nerves 20 . Similarly night splints, orthoses and insoles have been used for many years, and many studies have reported successful results 21, 22 . There are different theoretical models on the potential working mechanism of orthotic devices. The most common theory is that orthotic devices optimize the biomechanical loading of the foot, specifically to decrease excessive pronation, to off-load the plantar fascia at its origin and to recreate the heel pad 23 . Both ESWT and orthoses treatment generally have successful results in itself (etc MRI results in ESWT treatment )A literature search on the Pubmed Medline online database (http://www.ncbi.nlm.nih. gov/pubmed/) database using the key words "shock wave or ESWT, custom-made foot orthotic or CFO, Plantar fasciitis or PF", yielded no other specific study.
However, a comparative study of both methods was not found in the literature review. Our aim is to use these two widely used methods in patients with PF and to compare their effectiveness with each other. 
Material and methods
The study was planned as a prospective randomized controlled study. The study was conducted in accordance with the World Medical Association Declaration of Helsinki and the Guideline for Good Clinical Practice. The study protocol was approved by the local ethics committee and all the participants provided written informed consent. In total, 83 patients (68 females and 15 males) including 66 patients with unilateral and 17 patients with bilateral PF treated between September 2014 and July 2017 were included in the study. Participants were randomly assigned by the study biostatistician, who was not involved in the outcome measure. This randomization was achieved by assigning participants to either the programmed ESWT group (group A) or CFO group (group B) with equal probability within randomly permuted blocks of size 2, 4, and 8. Figure 1 shows the chart containing patients' records.
PF was diagnosed using physical examination and patient history. In addition, lateral foot-ankle graphs were obtained. Patients aged 30-60 years, who had pain and sensitivity in the sole, were diagnosed with PF, experienced persistent heel pain while walking and showed abnormal foot pronation due to pain, were included in the study. Patients who had traumatic injuries in their feet in the past six months, experienced neurological heel pain, had foot bursitis, had undergone a previous surgery for PF, had walking problems due to joint problems, and those in whom the use or application of ESWT and CFO was contraindicated were excluded from the study. All patients were instructed not to use NSAID (Nonsteroidal anti-inflammatory drug) during the treatment and control periods. Information regarding the study procedure was provided to all patients.
Study groups
Patients treated with ESWT were assigned to group I (n = 40), and patients treated with CFO were assigned to group II (n = 43). In the ESWT group (group I, 40 PF), patients received three sessions of ESWT at one session per week. EMS brand (Swiss Dolor Clast®, EMS; Nyo, Switzerland) ESWT device with radial shockwave probe was used in each session delivering 2,000 pulses at 12-Hz frequency and 2.0-bars pressure. The application was performed in the supine position, where five most sensitive and painful points were determined and 400 pulses were delivered to each point. No local anaesthetic or analgesic medication was administered before or during the application. In the CFO group (group II, 43 PF), foot measurements were obtained using casting bandage and were created positive model. Then we constituted insoles with longitudinal arc support that is consist of 1-mm-thick polyethylene thermoplastic insoles were covered with soft polyphorm (Figure 2 ). The patients were asked to use these insoles in their shoes for at least 4 weeks during the treatment. Patients were asked to use their insoles for at least 6 hours per day. During the first week, six patients reported discomfort with the insoles. In our unit, the insoles were modified so that the patients could comfortably use the insoles. Both groups were recommended with plantar stretching exercise, gastrocnemius stretching twice a day, ten repeated for one month. All patients were controlled twice a week in outpatient clinic every other two week
Measurement parameters
Patients were assessed in terms of pain at rest, during walking, in the morning and evening and foot functions and foot health. The same therapist was blinded and generating a random allocation sequence include using a computer software program that generates the random sequence. https://www.random.org/sequences/?min=1&max=100 &col=2&format=html&rnd=new to ensure randomization. Evaluation data were obtained at pre-treatment week (0) and post-treatment weeks (4, 12, 24 and 48 weeks). To assess pain at rest, while walking, in the morning and in the evening, a 10-cm-long visual analogue scale VAS (0 indicating no pain and 10 indicating the most severe pain) was used. The Foot Function Index Revised (FFI-R) was used to evaluate foot functions 24, 25 . This index examines foot insufficiency with three sub-parameters (foot pain, insufficiency and activity restriction) on a scale of 0 to 10 (0 indicating no pain and 10 indicating the most severe pain); low scores indicate better function The Turkish validity and reliability study of this index has been conducted by Yalıman et al. 23 , and it was emphasized that this scale be used to evaluate foot problems. The Foot Health Status Questionnaire (FHSQ) was used to evaluate foot health. The questionnaire comprises the following subparameters: (FP) foot pain, (FF) foot function, (FW) footwear used, (GFH) general foot health, (GH) general health, (PA) physical activity, (SC) social capacity and (V) vigour. Each parameter is scored on a scale of 0-100; higher scores indicate better functions 26 . While two female and one male patient in the ESWT group could not complete the treatment, all the patients in the CFO group continued the study until the end of the treatment. Patients who did not complete the treatment were not followed-up, and their data were excluded from the study.
Statistical analysis
SPSS 15.0 (Chicago, USA) statistical package program for windows was used for the statistical analysis of the research data. Quantitative variables were expressed as mean ± standard deviation, whereas categorical variables were expressed as number and percentage (%). The normal distribution of the data was examined. Independent t-test was used in the paired comparison of variables in the ESWT and CFO groups with normal distribution at weeks 4, 12, 24 and 48. Mann-Whitney U-test was used for the comparison of the variables that were not normally distributed. The analysis of variance was used for the comparison of repeated measurements in the ESWT and CFO groups at weeks 0, 4, 12, 24 and 48. Chi-square (χ 2 ) analysis was used for intergroup comparisons of qualitative variables. Hypotheses were bidirectional, and P<0.05 was considered statistically significant.
Results
During the study period, no unfavourable situation (reddening of the skin, pain, small haematomas) was observed in the ESWT and CFO groups. There was no statistically significant difference in the pre-treatment demographic characteristics and evaluation parameters between the two groups ( Table 1) .
VAS scores at rest and in the evening were found to be significant compared with pre-treatment scores (P<0.05). Moreover, VAS scores while walking and in the morning were found to be significant compared with pre-treatment scores (P<0.001). FFI scores at post-treatment weeks 4, 12, 24, and 48 were significantly improved compared with pre-treatment scores (P<0.001). The PA sub-score of FHSQ was significantly different at week 24 compared with pre-treatment score (P<0.05). There was no significant difference in FP, FF, GH and PA sub-scores at week 48 and pre-treatment scores (P>0.05). However, there were significant improvements in all other FHSQ sub-scores at weeks 4, 12, 24, and 48 compared with pre-treatment scores (P<0.001, Table 2 ).
VAS pain scores of patients in the CFO group at rest, while walking, in the morning and in the evening were significant difference at week 24 and at week 48 (P<0.001) ( Table 3 ).
In addition, there were significant differences in FFI scores at weeks 4, 12, 24, and 48 post-treatment and pre-treatment scores (P<0.001).
The GH sub-score of FHSQ was significantly different only at week 48 compared with pre-treatment score (P>0.05). All other FHSQ sub-parameter scores (FP, FF, FW, GFH, GH, PA, SC and V) were significantly different at weeks 4, 12, 24, and 48 compared with pre-treatment scores (P<0.001; Table 3 ).
There were no significant differences in the ESWT and CFO groups between findings at week 0 and week 4 (P>0.05). At post-treatment week 12, the PA sub-parameter of FHSQ was significantly different in favour of the CFO group (P<0.05). There was no significant difference in other parameters (P>0.05). At post-treatment week 24, there was a significant difference in evening VAS and FP, FF, GFH and PA subparameters of FHSQ in favour of the CFO group (P<0.05). There was no significant difference in other parameters (P>0.05). At post-treatment week 48, there was a highly significant difference in walking and evening VAS scores; FFI total scores and FP, FF and PA sub-parameters of FHSQ in favour of the CFO group (P<0.001). In addition, there was a significant difference in FP, FF and PA sub-parameters of FHSQ in favour of the CFO group (P<0.05). There was no significant difference in other parameters (P>0.05) ( Table 4) .
Discussion
In our study, we found that use of CFO was as effective as ESWT treatment. There are many conservative treatment modalities for PF because it is rather common in the general population, has a tendency to persist for months and is a disease that provokes significant disability in some of the cases 15 . Many studies have demonstrated the effectiveness of these modalities. In this study, we aimed to evaluate the effectiveness of ESWT and CFO in PF. Previous studies have focussed upon ESWT and CFO alone or have compared these to other modalities. However, to the best of our knowledge this is the first study comparing ESWT and CFO in PF. Thus, we believe that our study will guide the treatment and research of many clinicians and researchers while determining the most appropriate treatment modalities for the PF treatment.
As in similar studies, the majority of our patients were middle-aged and females 27 . Overweightness and obesity are the most common risk factors for PF 28, 41 . The mean BMI in our patients was 27.51±1.98 kg/m 2 in the ESWT and 28.34±2.36 kg/m 2 in the CFO group, indicating that our patients are overweight or obese. Although reported both in the working and sedentary patients, the disease is more frequently observed in the working population 29 . The majority of the patients in the present study were working. The fact that there was no significant difference in the demographic, pain, clinical characteristics, foot functions and foot health data in both the groups before treatment was important for the homogeneity of the treatments. In our study, we evaluated the effectiveness of ESWT and CFO in PF short, at mid-term (4, 12, 24 weeks) and at long-term (48 weeks).
The most important finding of our study was that we found a significant improvement in the CFO group in the long-term (48 weeks) follow-up on several scales (walking and evening VAS; FFI-R total scores and FP, FF, GFH, PA and P sub-parameters of FHSQ) compared with that in the ESWT group. In the study conducted by Wrobel et al. 30 in which they evaluated the CFO use, the CFO group had significantly improved total FFI-R scores. CFO groups reported significantly lower morning and evening pain. In addition, they also reported significant improvements in the exercise program that gave to all groups, which is similar to our study in terms of pain and FFI-R. Yan W. et al. 31 conducted a study and used Eswt and CFO together, and reported more significant improvements in the pain scores; however, they also reported improvements in the groups which received only CFO and only ESWT). Riel et al. 32 compared 3 different exercises (isometric, isotonic, or walking) in 3 groups, and observed significant improvements in all groups, and reported the efficiency of exercise in relieving the pain.
Pain is the most important problem in patients with PF. Thus, VAS has been used as an evaluation scale in almost all studies of PF [33] [34] [35] . In our study, we evaluated VAS at four different time points in during daily life activities (at rest, while walking, in the morning and in the evening) in order to evaluate pain. As in other studies, we found significant improvements in both the ESWT and CFO groups in the short-, mid-and long-term follow-up compared with pre-treatment. FFI has been used in almost all studies to evaluate foot functions in the conservative treatment of patients with PF 21, 36 . We used FFI-R in our study and found significant improvements in FFI-R scores in both the ESWT and CFO groups in the short-, mid-and long-term follow-up compared with pre-treatment. We also used the FHSQ sub-parameters to assess foot health and found significant improvements in all parameters in the CFO group in the short-, mid-and long-term follow-up compared to pre-treatment. However, although we found significant improvement in short and mid-term follow-up in the ESWT group, we did not find a significant improvement in some parameters in long-term follow-up.
Several methods have been used in the conservative treatment of PF [11] [12] [13] [14] [15] [16] . However, there is no consensus on the most successful conservative treatment 8, 37, 42 . In addition to the studies reporting that the combination of corticosteroid injection with exercise is the most efficient treatment, there are also some publications reporting that platelet rich plasma is more efficient than steroid injection in the long term [46] [47] . ESWT was approved by the US Food and Drug Administration in 2000 for use in patients diagnosed with PF. 33 . It is emphasized that ESWT is commonly preferred over other treatment methods because it is non-invasive, because it is well tolerated by the patients and because it has less side effects 34 . Although many studies have reported that ESWT is an effective treatment for patients with PF 13, 15, 35 , studies reporting that ESWT is ineffective or is minimally effective are rare 36 . On the basis of the results of our study, we found that ESWT is an effective treatment modality in relieving pain, improving foot functions and maintaining and improving foot health in the treatment of PF. Since insoles are thought to reduce the stress on the fascia during standing and walking, ready-made or custom-made insoles are recommended for people stand for long periods (>8 hours). The results of studies regarding the use of insoles 37, [43] [44] [45] . Although studies have demonstrated the effectiveness of custom-made insoles 20, 38, 39 , the shortterm or mild effectiveness of the use of insoles have also been reported (3 months) 40 . In our study, we used custommade insoles produced by obtaining patient-specific measurements. The insoles (CFO) were readily accepted by our patients because the insole could be easily adhered to the footwear and relieved pain due to PF among these patients from the first use, which delivered the most important result in this study. Based on the short-, mid-, and long-term followup patients in the CFO group in our study, we found that CFO was a highly effective treatment method for relieving pain, improving foot functions and maintaining and improving foot health.
In conclusion, we found that ESWT and CFO were effective modalities in reducing foot pain, improving foot functions and maintaining foot health in the treatment of PF. Moreover, when we compared the two methods with each other, there was no superiority between the two methods in terms of short and mid-term effects. However, CFO was more effective than ESWT in reducing pain, improving foot functions and maintaining foot health at long-term.
Limitations
There are a few limitations of this treatment for one in our study, we did not use the control group with ESWT and CFO comparable to each other. Another one both ESWT and CFO groups did not fully recover from the pain despite reduced pain. Another one the use of more subjective measures that are evaluated by the patient together with objective measurements in our study. The studies in which the Eswt sessions are longer might provide more objective data.
